Maternal farm exposure modulates neonatal immune mechanisms through regulatory T cells.
Cross-sectional studies suggest that maternal exposure to farming decreases the risk of allergic diseases in offspring. The potential underlying immunologic mechanisms are not understood. We sought to assess whether maternal farm exposure activates regulatory T (Treg) cells in cord blood, exerting T(H)2-suppressive effects after microbial stimulation. Eighty-four pregnant mothers were recruited before delivery. Detailed questionnaires (60 nonfarming and 22 farming mothers with 2 exclusions) assessed the farming exposures. Cord blood was stimulated with the microbial stimulus peptidoglycan (Ppg), the mitogen PHA, house dust mite extracts (Der p 1), and combinations. Treg cells (CD4+CD25(high) cells; intracellular forkhead/winged-helix family transcriptional repressor p3 [FOXP3] expression, FOXP3 levels, lymphocyte activation gene 3 mRNA expression, functional studies, and DNA methylation of the FOXP3 locus), proliferation, and T(H)2/T(H)1/T(H)17 cytokines were examined. Cord blood Treg cell counts (both unstimulated and PHA stimulated) were increased with maternal farming exposures and associated with higher FOXP3 (Der p 1 + Ppg stimulation) and trendwise higher lymphocyte activation gene 3 (Ppg) expression. Furthermore, Treg cell function was more efficient with farming exposure (effector cell suppression, P = .004). In parallel, T(H)2 cytokine (IL-5) levels were decreased and associated with decreased lymphoproliferation and increased IL-6 levels (Ppg stimulation, Der p 1 + Ppg stimulation, or both; P < .05). Maternal exposure to increasing numbers of farm animals and stables was discovered to exert distinct effects on Treg cells, T(H)1/T(H)2 cells, or both. Additionally, FOXP3 demethylation in offspring of mothers with farm milk exposure was increased (P = .02). Farm exposures during pregnancy increase the number and function of cord blood Treg cells associated with lower T(H)2 cytokine secretion and lymphocyte proliferation on innate exposure. One fascinating speculation is that maternal farm exposure might reflect a natural model of immunotherapy, potentially including a selection of innate stimuli in addition to allergen, shaping a child's immune system at an early stage.